Grain size of 139 unconsolidated sediment samples from seven DSDP sites in the Guaymas Basin and the southeastern tip of the Baja California Peninsula was determined by sieve and pipette techniques. Shepard (1954) classification and Inman (1952) parameters correlation were used for all samples. Sediment texture ranged from sand to silty clay. On the basis of grain-size parameter, the sediments can be divided into three broad groups: (1) very fine sands and coarse silts; (2) medium-to very fine silts; and (3) clays and coarse silts.
INTRODUCTION
This chapter presents information on grain size from Pleistocene and Pliocene deep-sea sediments cored at seven sites in the Guaymas Basin and the southeastern tip of Baja California (Fig. 1) . Grain size is a fundamental property of deep-sea sediments and sedimentary rock (Griffiths, 1967; Blatt et al., 1972) . According to Thayer et al. (1974) , little detailed work on grain-size distribution or statistical parameters has been done. This chapter provides basic data on grain size for different lithological units cored at these sites. The information may be useful for relating size distribution to environments of deposition, physical mechanisms of sedimentation, and physical properties of the sediments. Site locations are indicated in Figure 1 .
METHODS
The distribution of sand-silt-clay was determined with 10 cm 3 sediment samples collected when the cores were split and described (see Tables 1, 2 ). The sediment classification (Fig. 2) is Shepard's (1954) , with sand, silt, and clay boundaries based on the Wentworth (1922) scale. The parameters correlation (Fig. 3 ) was suggested by Inman (1952) . Sand, silt, and clay fractions contain particles whose diameters range from 2000 to 62.5 µm, 62.5 to 3.91 µm, and less than 3.91 µm, respectively. This classification is applied regardless of sediment type and origin (Bode, 1974) , hence the sediment names used in Table 1 may differ from those used elsewhere in this volume.
Standard sieve, settling tube, and pipette methods determined the grain-size distribution. The samples were dried and dispersed by soaking for 24 hours in 200 ml of distilled water. If a sample failed to disaggregate, it was treated with hydrogen peroxide and 50 ml of 10% sodium hexametaphosphate (calgon). If lumps of mud remained after soaking, they were removed by gentle crushing with a rubber-gloved finger (Folk, 1968) .
The sand fraction was removed by wet sieving using a 62.5 µm sieve (No. 230 U.S. Standard Sieve) to separate it from the mud (silt and clay) fraction. The silt and clay fractions were analyzed by pipette analysis (Folk, 1968) . Sampling depths and times were calculated using equations derived from Stokes's settling velocity equation (Krumbein and Pettijohn, 1938) . Pipette withdrawals were taken at times corresponding to 1.00 unit intervals from 4.00 to 11.0Φ-The pipette analyses were terminated at 11.00, because particles smaller than this 
Sample (interval in cm)
Hole 474 1-2, 45-47 2-2, 55-57 3-2, 50-52 4-2, 80-82 5-3, 47-49 6-4, 69-71 7-5, 110-112 8-2, 52-54 11-2, 114-116 12-1, 40-42 13-1,49-51 14-2, 47-49 16-3, 0-2 16-3,9-11 17-5, 25-27 17-5, 57-57 17-5, 77-79 18-3, 32-34 19-2, 90-92 Hole 474A 14, 68-70 14, 85-87 1-4, 101-103 2-1, 103-105 2-1, 137-139 3-5, 35-37 3-5, 78-80 3-5, 109-111 3-5, 137-139 4-4, 76-78 6-1,99-101 6-1, 148-150 6-2, 11-13 7-2,49-51 9-3, 59-60 10-2, [60] [61] [62] [62] [63] [64] [81] [82] [83] [7] [8] [9] [108] [109] [110] [116] [117] [118] [67] [68] [69] [82] [83] [84] [52] [53] [54] [79] [80] [81] [88] [89] [90] [87] [88] [89] [113] [114] [115] [62] [63] [64] [142] [143] [144] [16] [17] [18] [81] [82] [83] [69] [70] [71] [112] [113] [114] [121] [122] [123] [3] [4] [5] [43] [44] [45] [113] [114] [115] [68] [69] [70] [54] [55] [56] [108] [109] [110] [83] [84] [85] [104] [105] [106] Hole 475 1-2, 62-64 2-5, 121-123 3-2, 74-76 54, 71-73 6-5, 23-25 8-5, 64-66 94, 67-69 11-6, 16-18 12-5, 31-33 134, 51-53 15-2, 80-82 15-3, 77-79 Depth (m) Table 2 . Grain-size determinations. 
RESULTS
Triangular diagrams showing sand-silt-clay percentages for different sites are shown in Figure 2 . Table 1 lists Folk and Ward (1957) statistical parameters for all samples. Percentages of sand-silt-clay and Shepard's (1954) textural terms for individual samples are tabulated in Table 2 . Three broad textural groups are illustrated in Figure 3 . Sand and silty sand sediments compose Group 1; silt, sandy silt, clayey silt, sand-silt-clay, and silty clay sediments occur in group II; and silty clays, with more than 65% of clay, constitute Group III.
Hole 474
Hole 474, 55 km southeast of the tip of Baja California, was continuously cored to a depth of 182.50 meters. Three sedimentary units occur in the Quaternary section.
Unit 1, 0-21 meters, is hemipelagic diatomaceous mud and ooze. Three samples were analyzed. Sediments from this unit are silty clays (Fig. 2) and occur in Group II (Fig. 3) . The coarsest 5% of the distribution (05) averages 4.050 (60.5 µm). Mean size averages 7.920 (4.2 µih). The sediments are very poorly sorted (sample average: Λ: = 2.480) and platykurtic (x = 0.45). Skewness is near symmetrical (between +0.05 and -0.07) and coarser toward the base of the unit. Unit 2, 21 to 87 meters, is a sequence of cobbles, gravel, and sand, fining upward to nannofossil-rich silty clay. Five samples were analyzed. Phi 5 averages 2.420 (186.6 µm), and mean size is 5.770 (18.3 µm). Most sediments are very poorly sorted (x -2.330), although the sand has a slightly better sorting value (Table 1) . Skewness averages 0.14 (fine skewed), and transformed kurtosis is 0.50 (mesokurtic). Figure 4 illustrates vertical variations in sand-silt-clay percentage, mean size, sorting, skewness, and transformed kurtosis. Toward the base of the unit, there is an increment in the percentage of sand and a decrease in the percentage of silt and clay. Phi 5 and mean size also decrease in the same direction. Sorting becomes better, skewness is finer, and transformed kurtosis tends to be downwardly leptokurtic (Tables 1 and 2 ). Silty sand is the only lithologic type represented in Group I (Fig. 3) ; others correspond to Group II.
Unit 3, 87 to 182.5 meters, consists of deeper-water clayey silts, silty clays, nannofossil marls, and mud turbidites. Eleven samples were analyzed. Texturally, most of the samples are silty clays, and the others are clayey silts and sand (Fig. 3) . The coarsest 5% average 3.470 (90.0 µm), and mean size is 7.250 (6.6 µm). The sediments arevery poorly sorted (x --2.330), near symmetrical (x = -0.03), and mesokurtic (x = 0.48). There are some vertical variations at 90, 138, and 151 meters resulting from clay or sand. Sequences of sand and clayey silt or silty clay and clayey silt may be mud turbidites with more silt and basal muddy sand occurring higher in the unit (Fig. 5) . Sand tends to be coarser (05 = 0.000; M z = 2.180), poorly sorted (σ 7 = 1.500), and very leptokurtic (K' G = 0.62). The main constituents are quartz, mica (biotite), benthic and planktonic foraminifers, fish debris, and echinoid spines. 
Hole 474A
Hole 474A was continuously cored from 163.5 meters to a total subbottom depth of 626 meters. The lowermost of the three sedimentary units of Hole 474A continued to 240 meters. Two other underlying units occur in this hole.
Unit 4 is a continuing Quaternary section of silty claystone to clayey siltstone and mudstone turbidites to 480 meters. Forty-three samples were analyzed. Texturally, this unit is extremely variable (Fig. 3) . The silty claystone and clayey siltstone are clayey silt and silty clay, whereas the mudstone turbidites are silty sand, sandy silt, clayey silt, and silt. Forty-three samples were analyzed from this hole. Because of the wide variety of lithological types, average values for statistical parameters resulted in large standard deviations (Table 1) . The most conspicuous textural feature of the sediments is that most of them are clayey silt and silty clay (Fig. 2,  Table 2 ). Group I (Fig. 3) contains silty sands; all other sediments are included in Group II.
Average mean values for statistical parameters are as follows: coarsest 5% of the distribution is 3.930 (65.5 µm); mean size is 6.280 (12.8 µm); sorting is 2.130 (very poorly sorted); skewness is 0.24 (fine skewed); and transformed kurtosis is 0.48 (mesokurtic).
There are vertical variations in the unit's grain-size parameters and sand-silt-clay percentages at 168, 174, 189, 212, 282, 368, and between 430 and 433 meters (Figs. 6; 7) . These variations result from sequences of mud turbidites with more silt at the top and a basal or silty sand. These last sediments are scarce. Sand occurs at the base of a clayey silt/silty sand sequence that could be a mud turbidite; it is very fine grained, moderately sorted, and strongly fine skewed (Table 1) . Sand content in silty sand sediments averages 61%; phi 5 averages 2.510 (178.5 µm), mean size is 4.420 (47.0 µm). These sediments are_very poorly sorted (x = 2^030), strongly fine skewed (* = 0.64), and leptokurtic (x 0.60). The coarsest 5% of the distribution and the mean size tend to be coarser with depth.
Hole 475
Hole 475 (196 m) lies in a slope basin 21 km southeast of the tip of Baja California. Four lithologic units occur, ranging in age from Quaternary to early Pliocene (?). Texturally, most of the sediments are silty clay and clayey silt.
Unit 1, 0 to 130 meters, is Quaternary to late Pliocene nannofossil diatomaceous silty clay to clayey silt; a subunit, from 34 to 91 meters, has few fossils. In accordance with grain-size parameters, this unit has four lithological types of sediments ( Fig. 2 ; Table 1 ). The coarsest 5% of the distribution averages 4.170 (56 µm), and mean size is 7.460 (5.75 µm). The sedimentsare very poorly sorted (x = _2.220), coarse skewed (x = -0.11), and platykurtic (x = 0.41).
Unit 2, 130 to 143 meters, is upper-to-lower Pliocene diatomaceous silty clay. We analyzed six samples. Texturally, the sediments are clayey silt and silty sand; most samples are clayey silt ( Fig. 2; Table 1 ). Average values for statistical parameters are: 05 = 3.830 (70 µm); mean size = 6.780 (9.2 µm); sorting = 2.260 (very poorly sorted); skewness = 0.28 (fine skewed); and transformed kurtosis = 0.51 (mesokurtic). Some vertical variations occur in the grain-size parameters (Fig.  8) : Distinctive peaks occur between 131 and 137 meters-a result of the presence of foraminiferal sand. These fine and very fine sands are turbidites.
Unit 3, 150 to 158 meters, is early Pliocene, zeolitebearing clay and dolomitic mudstone. Texturally, the two samples we analyzed from the upper part of the unit, are very poorly sorted (x = 2.190), fine skewed (x = 0.218), clayey silt; mean-size average is 6.950 (8.12 µm), and phi 5 averages 4.170 (56 µm).
Hole 475B
This hole was drilled adjacent to Hole 475 and washed to 76 meters before we encountered basalt cobbles. Twenty meters were cored in cobbles, recovering very little. Sediments recovered were Quaternary nannofossil diatomaceous silty clay. One sample was analyzed. The sediment is a poorly sorted (σ 7 = 1.700), coarse skewed (5AT 7 = -0.29), and leptokurtic (KQ = 0.59), silty clay. Mean size is 3.760 (74 µm).
Hole 476
Hole 476 lies in a small terrace on the lower continental slope southeast of the tip of Baja California. (Fig. 1) . The hole was continuously cored to 294.5 meters; six lithological units occur in the hole. Unit 1 is 0.00 to 66.0 meters of Pleistocene mud and nannofossil diatomaceous ooze. Six samples were analyzed. Texturally, the unit has a variety of lithological types. Most of the sediments are silty clay (Fig. 2 , Table  1 ). Phi 5 averages 3.420 (93.5 µm), and mean size is 7.48 (5.6 µm). Sediments are very poorly sorted (x = 2.560), Skewness averages -0.03 (near symmetrical), and transformed kurtosis is platykurtic (0.42). Sand decreases downward from 11.43% to 2.10% in the silty clay sediments.
Unit 2, 66.0 to 145.0 meters, is late Pliocene hemipelagic silty clay. Five samples were analyzed. Texturally, three sediments are silty clays, clayey silts, and silty sands; most samples are silty clays (Fig. 2, Table 1 ). The coarsest 5% averages 3.970 (62 µm), and mean size is 7.450 (5.75 µm); sorting is 2.160 (very poorly sorted); skewness is -0.004 (near symmetrical), and transformed kurtosis is 0.47 (platykurtic). Vertical distribution of grain-size parameters shows peaks between 120 and 136 meters. These peaks result from the presence of clayey silts and silty sands. Sand increases slightly downhole, except in silty sand sediments, where the increment in sand percentage is abrupt (Table 2) .
Unit 3, 145.0-183.0 meters, is early Miocene diatomaceous ooze with turbidites. Four samples were analyzed. Texturally, the sediments are clayey silts and silty clays. Grain-size data (Fig. 2, Tables 1 and 2) do not represent the entire unit. Average mean values are: 05 = 3.640 (80 µm); mean size = 7.460 (5.7 µm). Near the top of the unit, the sediments are very poorly sorted (3.260) and poorly sorted_at the bottom (1.910). Skewness is near symmetrical (3c = 0.01).
Unit 4, 183.0 to 199.0 meters, contains shallow marine claystones, glauconite sands, and barren zeolitic clays of early Pliocene to Miocene age. Grain-size data are based on only two samples (Table 1 ) and do not represent the entire unit. Texturally, the sediments are clayey silts and silty sands. Average mean values for statistical parameters are: Phi 5 = 2.370 (195 µm); mean size = 6.00 (16 µm). The sediments are very poorly sorted (3c = 2.980), strongly fine skewed (v = 0.32), and mesokurtic (K G = 0.48). Phi 5 and mean size tend to be coarser downward in the unit. Sand increases in the same direction (Table 2) .
Hole 477
This hole, in the southern rift of the Guaymas Basin (Fig. 1) , was continuously cored to a depth of 191 meters. The drilling encountered and cored a dolerite sill between 58 and 105.5 meters. Three lithological units are discernible.
Unit 1, 0.0-58.0 meters, comprises diatomaceous turbidites above the sill. Five samples were analyzed. It is mostly silty clay, although a few clayey silt layers occur (Fig. 2, Table 2 ). The coarsest 5% of the distribution (05) averages 4.670 (40.5 µm) and tends to be coarser in a downward direction; mean size decreases from 9.130 (1.82 µm) at the top of the unit to 7.450 (5.75 µm) at the base and averages 4.670 (39.4 µm). The sedimentsare very poorly sorted (3c = 2.22 0), near symmetrical (x = 0.00), and platykurtic (3c = 0.46), although some of the clayey silts are fine skewed and platykurtic. Others are coarse skewed and leptokurtic (Table 1) .
Unit 2 is a dolerite sill. Unit 3, 105.5 to 191.0 meters, comprises hydrothermally altered and indurated diatomaceous turbidites, ranging from clay and claystone to sandy siltstone and silty sandstone. Five samples, between 105.11 and 155.34 meters, were analyzed. This unit is texturally variable (Fig. 2) . Clays and claystones are silty clays and clayey silts, whereas sandy siltstones and silty sandstones are silty sands. Because of the variety of lithological types, average values for statistical parameters display large standard deviations. Phi 5 averages 4.250 (52.5 µm), and mean size is 7.590 (5.2 µm). The sediments are very poorly sorted (JC = 2.600). Skewness averages 0.24 (fine skewed), although silty sands and silty clays are near symmetrical; clayey silts are strongly fine skewed (x = 0.44). All of these sediments are in Group II (Fig. 3) .
Hole 478
Hole 478 lies 121 km northwest of the active spreading rift in the southern Guaymas Basin (Fig. 1) . It was drilled continuously to a depth of 464 meters. Four lithological units occur in the section. Fourteen samples were analyzed from the units above basalt and dolerite.
Unit 1, from 0.0 to 188.2 meters, comprises latest Pleistocene muddy diatomaceous ooze to diatomaceous mud with episodic gray sandy turbidites. The muddy diatomaceous ooze is clayey silt, whereas the diatomaceous muds are silty clay; sandy turbidites are silty sands. Most of the unit samples are clayey silts (Fig. 2) . Phi 5 averages 4.400 (47.4 µm), and mean size is 7^50 (6.2 µm). The sediments are very poorly sorted (x = 2.120), fine skewed (3c = 0.23), and mesokurtic (3c = 0.48). Vertical variations in grain-size parameters are plotted in Figure 9 .
Silty sands are bottom sediments of turbidites that are coarser grained and better sorted than the associated clayey silt (muddy diatomaceous ooze). This sand tends to be strongly fine skewed and leptokurtic (Tables 1 and  2 ). Figure 9 illustrates one of the sandy turbidite sequences composed of silty sand, clayey silt, and silty clay occurring between 7 and 17 meters. This may represent two turbidite sequences.
Unit 2, from 188.2 to 260.0 meters, comprises latest Pleistocene dolomitic siltstones and diatomaceous mudstones intruded by two dolerite sills. Data on grain size (Tables 1 and 2 ) are based on one sample of sediment cored at 248.86 meters. It is a very poorly sorted (2.380), fine-skewed (0.11), and mesokurtic (0.47) clayey silt. Phi 5 is 4.100 (58.2 µm) and mean size is 7.460 (5.7 µm).
Unit 3, 260 to 342 meters, is late Pleistocene, diatomaceous silty claystones. Texturally, the sediments are clayey silts and sandy silts (Fig. 2) with the following average values: Phi 5 = 3.500 (88 µm); mean size 6.450 (11.5 µm), sorting = 2.450 (very poorly sorted); skewness = 0.22 (fine skewed); and mesokurtosis = 0.50. There are some vertical variations in grain-size parameters resulting from the occurrence of higher percentage (35%), very poorly sorted (2.260), fine-skewed (0.21), and very platykurtic (0.47) turbiditic silty sands ( Fig. 2 ; Tables 1 and 2 ).
Hole 479
Hole 479 lies on the northwest continental slope of the Guaymas Basin (Fig. 1) within the oxygen minimum and over the presumed proto-Gulf of California sediments and crust. It is located in the axis of a syncline above the scarp of the transform fault of the basin where the drilled section outcrops at the seafloor. This hole was cored to a depth of 440 meters. The lithology of the entire section is Quaternary and the sediment is mainly muddy diatomaceous ooze with alternating sequences of varves and homogeneous, probably bioturbated, zones.
Five samples cored between 2.16 and 408.24 meters were analyzed. Texturally, most of the sediments are silty clays (Fig. 2) . The coarsest 5% averages 4.740 (37.2 µm), and mean size is 3.560 (85 µm). The sediments are very poorly sorted (3c ==_ 2.11Φ), near symmetrical (x = 0.08), and platykurtic (x = 0.46). Sand and silt percentages and clay content decrease with depth. This tendency changes at 408.24 meters, where the sand and silt percentages increase and the clay percentages diminish (Table 2) .
Hole 481
Hole 481 lies near the southwestern end of the northern active spreading rift of the Guaymas Basin. This hole was drilled with the Serocki-Storms-Cameron piston corer. The lithology of the entire section is Quaternary, composed mainly of muddy diatomaceous ooze with turbidites ranging from sandy-to diatomaceous silty clay. The hole was cored only to a depth of 52.50 meters, and one sample was analyzed (Fig. 2,  Tables 1, 2) . Texturally, the sediment corresponds with a poorly sorted (σ 7 = 1.960), near symmetrical (SK t = 0.01), and platykurtic (Kó = 0.40) silty clay.
Hole 481A
This hole, located in nearly the same position as Hole 481, was cored from 42.0 to 384.0 meters. The sediment includes four alternating, interbedded, diatomaceous types: two distinctive turbidite types, mass flow deposits, and laminated sediments. Four sills or sill groups intrude into the soft, young sediments. Nine samples from this hole were analyzed; four were cored at 89.5-128.0 meters over the shallowest sill, and five between sills, from 262 to 325 meters.
Sediments from 89.5 to 97.0 meters are the basal part of a large, graded turbidite composed of firm clayey silt grading through sandy silt to silty sand with a thick zone of basal sand. Texturally, most of the sediments are clayey silt with lesser amounts of silty sands (Fig. 2) . Mean values for statistical parameters are as follows: The coarsest 5% of the distribution averages 4.280 (51 µm) and increases from 5.100 (29 µm) at the top to 2.75 0 (148 µm) near the base. Mean size also increases from 7.150 (7 µm) to 4.460 (45.5 µm) in the same direction and averages 6.390 (12 µm). The sediments are poorly sorted (3c =_ 1.690), fine skewed (3c = 0.27), and mesokurtic (3c = 0.52). Sorting is poorer in a downward direction, and skewness increases near the base of the turbidite: from coarse skewed (-0.11) to strongly fine skewed (0.54). Sand-silt-clay percentages are very similar in the clayey silt sediments and average 1.0, 65.0 and 33.0%. Sand content increases at the base (Table 2) .
Sediments cored near the contact with the first sill (128 m) are composed of diatomaceous mud with minor amounts of sand and clayey silt. One sample was analyzed and is texturally a very poorly sorted (σ 7 = 2.350), fine skewed (SKj = 0.29), and mesokurtic {KQ = 0.49) clayey silt. Phi 5 is 4.100 (58.2 µm), and mean size is 7.410 (5.9 µm).
DISCUSSION
Seven textural types occur in the sediment cored at eight sites during Leg 64. The types range from sand to silt and silty clay. The most conspicuous textural feature is that most of the sediments occur in the clayey silt and silty clay fields with minor amounts ranging from sand to silt or from sand to clay (Fig. 2) .
The sediments range in age from late Pliocene to late Pleistocene and Recent. Grain-size results do not show any significant difference between ages (Table 3) . Generally, lower Pliocene to upper Pleistocene sediments are coarser grained (M = 6.230) (13.4 µm) and fine skewed (x = 0.250). Pleistocene and upper Pliocene sediments are finer grained (M = 7.650)(5 µm). Pleistocene sediments are fine skewed (x = 0.07) and mesokurtic (Λ: = 0.47). Upper Pliocene sediments are very poorly sorted (x = 2.110), near symmetrical (x = -0.10), and platykurtic (Λ: = 0.45).
A scatter plot of mean size versus sorting (Fig. 3 ) reveals that the best-sorted sediments have a mean diameter of nearly 4.00 (62.5 µm) (Fig. 3, Group I) ; the worst-sorted sediments have mean sizes between 5.0 and 8.00 (32-4 µm); (Fig. 3, Group III) . Above 40 and below 8.00, sorting becomes better; mean size increases so that the best-sorted sediments in the sand and clay ranges have mean diameters between 2.0 and 4.00 and 9.0 and 10.00. (Fig. 3 , Groups I, and III). As Folk (1968) and Thayer et al. (1974) have pointed out, sorting depends strongly on mean size and is a function of sediment composition. Sediments displaying the best sorting values predominate in one size population (sand or silt). Folk and Ward (1957) and Thayer et al. (1974) have shown that skewness values (greater than +0.1 or less than -0.1) departing from normality result from the subequal mixing of two normal-sized populations. Most of the sediments analyzed consist of a predominant population (fine clay) with a subordinate coarse population. This slight excess of coarse material produces the negative skewness.
Transformed kurtosis averages 0.47 (mesokurtic) for both Pliocene and Pleistocene sediments. This slight departure from normality (KQ = 0.50) is probably a consequence of a subequal mixing of two different-sized population (Folk and Ward, 1957; Thayer et al., 1974) . In upper Pliocene sediments this results from the mixing of clay (dominant fine population) with sand or coarse silt (subordinate coarse population).
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